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Currently one of the most urgent material problems is the problem of studying the 
structure and properties of solid materials non-destructive way, the definition of the 
boundaries of their applicability. In the end, the structure determines the condition of the 
material actually given by a superposition of the physical parameters of the selected volume. 
Changing these values allows judging the state of the surface layers of solid materials. 
Effective methods control the state of these layers are AMD-methods [1,2]. 
 
         
Fig. 1. a) Acoustic image of the grain structure (steel, scale 100-150 µm, Z = -14 µm); b) Dependence υR  from 
Tann.  piezo-ceramic (PZT-22) received AMD-method. 
 
 The essence of the work was to develop methods for studying the state of the materials 
and in the assessment of the level of exposure of diffusion processes. Objects of study – 
ceramic materials and steels of various types.  
In the mode of acoustic imaging has got the image of the grain structure of the steel 
(Fig.1a) and grain size was calculated strength characteristics. After the diffusion treatment 
was varied grain structure, and hence the values of the parameters of the material. To ensure 
the objectivity and reliability of the measurements experiments were carried out on model 
objects with known characteristics-sticks (single crystals, glass, pure metals). Developed and 
applied a method of calculating parameters of the samples by the values of speed and 
attenuation coefficients of surface acoustic waves (saw) [3]. It is possible to obtain study 
materials for the correlation of velocities of surfactants on the parameters of the effect on the 
material (temperature, time). In Fig.1b shows one such dependency of the piezo-ceramics.  
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The obtained results demonstrate the effectiveness of the use of AMD-methods for the 
determination of the physical parameters of the surface layers of solid materials and ensure 
their accuracy.  
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